it through two independent low-pressure portions; hence
the name single-double-flow turbine. Of course, the whole
turbine could be made double-flow, but it would mean a
spindle of twice the length of a single-flow turbine, and
by double-flowing only the low-pressure portion the ma-
chine is shortened and cheapened.

With reference to the impulse-reaction combination it
is, of course, important to make the number of stages as
small as possible, i. e., the number of rows of blades, both
from the standpoint of the length of the machine and cost.
With equal blade speeds the impulse turbine requires one-
quarter the number of blades that the reaction turbine re-
quires, the reason being that the impulse turbine extracts
energy from the jet impinging on the blades in the direc-
tion of rotation of the blades, and again by reaction of the
jet on the blades as it leaves them in the opposite direction.
In the reaction turbine there are only the forces from the
reaction of the jet as it leaves the blades, since the expan-
sion for each row of blades takes place in the blades them-
selves, whereas in the impulse turbine, there is no expansion
in the moving row, the steam speed being created by the
expansion in the stationary nozzles.

At the time of Mr. Westinghouse's investigation it was
quite well known that the impulse turbine was not as ef-
ficient as the reaction turbine for a given condition suitable
to both types of machines, and that, further, the efficiency
of the high-pressure reaction turbine is less than the low-
pressure turbine because the blade heights are less and the
leakage by the stages is consequently greater in propor-
tion. Mr. Westinghouse therefore devised the scheme of
combining in a single machine that turbine which t is best
suited to the higher pressures, i. e., the impulse type; and
that turbine which is best suited to the lower pressures,
i. e., the reaction type. This resulted in the so-called im-
pulse-reaction turbine which we have used a good many
years.

These are the most important of Westinghouse's engineer-
ing contributions to the turbine art. He made hundreds